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'he p ^\tnf iq entKt tJa'ts 1 tou lt.rhc.idai 
e ystit oomposi ion u)rnpn 1 % v. or hi mot ot herb c ial 
Kinti roet'icis w,ji(,h cs. mpr>s)t i is <, jfible orseUc 
uve weed control in crops ot usehu plants, tor example in 
croi< ot i. rti\ col en, %i}b( is sujpr ha» sue. r v nt 5 
plantations crops, rape, maize ana rice. Trie invention further 
<vld ts to " method J L n r v Hint* vu^K i nop of ascfiil 
plants and 10 tne use ot the novel composition tor thai 
purpose. 

lhe compound ot formula 1 



\'H( (C Ix,) t N 
— SCR,. 



R, is —NHC,H,--(iso), 



has herbicidal activity. 

The following compounds are also known as herbicides 
and some of them are also available commercially: corn- 
pounds of formula II 
wherein A is the group 



_0 



W-Y is a group of the formula CR^N, CONR,, NR a CO, 
' CONR, or GR^CR,, 
wherein R, is methyl, —CI, — NH„ — NHC,H 7 — (iso) or 

— NHC.B, and 
R, is — NHCH, or C 4 H, — (tert), and 

R is — CI, M"H„ _c 4 H9— <tert), methoxv, hydroxy, 

' N(CH,).,, CHF, or hydrogen; or 
U-V-W-Y together form the group — C(CF 3 >=C(R 4 )— C 
(CH i —C,H,—(iso))-=C(R ,)••-. wherein R 4 is 
— COSCH, or 



(Aj) 



anc R ^ COOCH, or < OSv H, -re Incmn to- eximpk, 
trom lhe Pestu de Manual, tOfl td B Uish ( top Protection 
Counil I»l, past V 51, it-> 810, 710 IV), 6<59 
959, 962, 974 and 375; comnouods of formula IV 



(tv) 



and E is the group E, C00C 2 H 5 (EJ or E, 



wherein n is 0 or 1, 

R s is hydrogen, —CH, of — NIL, 

R 7 is hydroxy, C,H S , Na% ~ CH(CH,),— C0 2 — CH=CH-. 
.. C 4 H,--n or 

1 — CHj — -CH 2 — O— N=C(CH 3 ) 2 , and Q is the group 



are known, for example, Irom The Pesticide Manual, 10th ( 
ed. British Crop Protection Council 1 994, pages 549 and 49; 
compounds of formula .01 



US 6,' 

3 



-continued 

(Qs) 




kuwt jo temple fro t "V Pv.sm.uk Manual, 10th 
t> us vjojPo*tt. unt unv.il !9M v gts ">71 Sh« 
S;i,o98 44 6^ 4?1 v It rd ■ , 98 and fio n U ^> 
No, \iiwW2; compounds of tormina V 
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wherein R s is the group 




3-triftuoromethylphenyi or phenyl, 

R 9 and R, 0 are each independently of the other hydrogen or 

methyl and 
R n is methyl or the group 




are known, tor example, front i'he Pesticide Manual. 10th 
„, ed. British Cron Protection Council 1994. pages 376. 490, 
947 and 975; compounds ot tormuia VI 

fvn 




wherein X is NH— or ~-NCJ].r—(n\ 

P.l. 0,11, (r -1 or ( H(C H j z , i r X and R z together 

is 2— NO, or 3-Br, 
4 fj R.„4--CF„ 4—C\U or 4--OH. 
R.,«; NO. or S--Br. and 
R<„ is 3— CH, or 5—NH,, 

are known, tor example, trom I he Pestu tte Manual, 10th 
ed. British Crop Protection Council 1994, pages i(J2.\ 
45 779,121 and 835; 

compounds ot tormuia VII 

Z— N(K, !V 1— R„ (VHTS. 

/. is the group 
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-continued X i» owt.tr, NOC. H, oi NOC1 < I - Cflf 1 Onti-> 

"\ au. kno\n ior "\Tmpk. ft on v Pcsnudt U nml OH 

v v or ed. Bnftsti Crop Protection Council 1*394. pnf«s 009, 214 

and 577; 

compounds ot rormuia IX 



:rem X,, is chlorine or Cri,SO, are Known, tor examol 
n Ifu Pts ludt Vina 10th „d finish C r p Pintie >c 
mcii i l >J4, page 76 7; the compound ot formula X 



R 17 is — CHCCHj)— CH 2 OCH.„ 



..cn 3 




UI.Ol H, or {{ ooi , *i H ^ uO>— CHXI o *" 
R,- and R JR together are trie ejeoup — -C(O)— C(CH-,)„' 
QL- O- or 




are known, for example, from The Pesticide Manual, 10th 
ed. British Crop Prelection Council 199-1, pages 693, 10, 21 
and 220, and from AGROW No. 247, 5.1. (1996) page 19 
and U.S. Pat. No. 5.002,606; 
compounds of formula VIII 



(V£K) 




wherein R, a is hydrogen or ~--CH ?: ~~CH(CH 3 >--~ SC 2 H,. 
R 20 is — -C 2 H.„ — € 3 E^~<n) or 



ana its salts, especially tne monosodium and disoduim salts 
irekanvn for mple fort, Tit ^nudu Mioml kUl 
td B itt'h •• top Pruttttio i 1. oun.ii 1»4 l t 0 t oS3 

Surprising if his nov. ht^u iou id ill natt mr-irWu. l o 
two ict \ e mgredtwus ins i i u U, pr lpoitjons , i ^.otpH 
nation oi me active ingredient ot formula I with one of the 
abovetnentioned active ingredients of formulae if to X- has 
a synergistic effect that is capable ot controlling, both 
pre-emergence and post -emergence, the maiontv ot weeds 
u turnni esptci llv in nups oi ual j] plant' withuut M,2 
nmcamly damaging the useful plants. According to the 
present mvertiui thi retort ^no\tKvner^uu t )ra,iiMtn i 
for selective weed control is oroposed that comprises as 
active ingredient, in addition to conventional wart formula- 
tion aduivanls, the compound of formula s 




in admixture with a synergisticaUy effective amount of at 
least one compound from the substance classes of formula II 

Asor-tms. flu, 

wherein A is the group A . 

(A.) 



55 




(0>1) 
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and E is the group E 1 COOC,H s (E,) or E 2 Q is the group 



wherein U-V is a group of the formula R^C— N, N=CR„ 
CONRj. RiNCO or RjC^CR,, wherein R, is 
~NHC,H 7 — (iso), — -NHC( CH 3 ) 2 CN^ — N H C 4 H e -(ten), s 
—NHCH,, 



W-Y is a group of the formula CR?=N, CO NR., NRXO, " 
CONR 3 or CU 2 =CR,, wherein R, is methvl, —CI. — NIL, 

NHQH,~<iso) or — NHC,H,"and R., is — NHCH, or 

Qliy— (tert). and 

R is —C\, —SOL,. — QHs—Oert), melhoxy, hydroxy, 
N(CH 3 ) 2 , CHF 2 or hydrogen; or U-V-W-Y together form 
the group — C(CF 3 )=CTR 4 )— C(CH,— C,HU— (iso)) 
=€(R<)--, wherein R, is — COSCH 3 or 



D 



and R 3 is COOCH-, or COSCH 3 ; o 



0— [CHj^-CC 




R i-hW t,rL ha ,— c HC II 1 tO — ( F - ( H 



wherein is the sroup 

/ V, 
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-continued 



> 




R i7 is -- <3-I(CH 3 )— CH 2 QCH 3 , 



J 1 



3 f i% rome>iulphenyi or phenyl 



— OLOC^H, or — CH a OCH 3 , 

R JS is — C(G>— CHX1 or R 17 and R, <.■ together are the 
R nt' A t ire eaui independently or. the other hydrogen or gf0llp _c(0>— C(CH0 2 — 0— or 
methyl and 25 



X is NH — or NCHWn). 

P,i ( H ia)o « {(< H 5 ),rv\ null tgetitr 

are cvano, 
R- is 2----NO, or 3— Br. 

R. .4— CF-. 4 CH, or 4---OH, 

R.,6---NO„ or 5— Br. and 
R„ 3 is.3— CH* or 5 — NH,: 
or formula V il 



wherein R w is hydrogen or — CH 2 —CH{CH 3 )^SCJI j! 
R, 0 is C,H... — C'H 7 --<n) or 



Z— N(R V ,)- 

Z is the group 



' 55 X fl is oxygen, N0C 2 H s or NOCH 3 — CH=CHC1 (trans); of 
formula 



wherein X h is chlorine or GH 3 S0 3 ; and of formula X 

CH 3 — As(0>-(OH), 1 

and salts thereof.. 
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The sulfonylurea compound of formula F v 




which corresponds to the salt of formula £ is known, for 
example, fium tP-A-0 m to 3 l)v iv ichor wit* stable 
salt-forrnirig agents the compound of formula Fj can be 
convened into the compound of formula 1 in a conventional 
manner known per se. Such salt-forming agents are, in 
principle, all bases that are capable, of abstracting the acid 
hydrogen atom in the S0 2 — NH — CO — grouping. There 
have been found to be especially advantageous in this 
connection hydrides, hydroxides, aieoholates, hydrogen car- 
bonates and carbonates of sodium. The reaction of the 
compound of formula Fj with the bases to form the com- 
pound o£ formula I is carried out in a manner known per se, 
preferably in protic or aprotic solvents at room temperature 
or elevated temperature, in which reaction crown ethers 
and/or phase transfer catalysts may be present as is 
described, for example, in J. March, Advanced Org. Chem,, 
John Wiley and Sons, 4th Edition, 1992: Phase" Transfer 
Cafaiysis, page 362. For example, the compound of formula 
1 can be obtained in good yields by simply stirring the 
compound of formula F, with aqueous sodium hydroxide 
ioiution at room temperature. Such methods are described, 
for example, in WO 97/41112. 

According to the invention, preference is given to com- 
positions that comprise the compound of formula I and at 
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least one compound selected from the compounds ametryn, 
atrazine, hexazinone, asuiam, diuron, 2,4-D, halosulfuron 
and the compound of formula IV wherein 0 is 0 5 ,R-,- is 
— C(CH 3 ) 2 — C(0)0— CH 3 CH= CH,. and n is 0. Of those 
compositions, special preference is given to those that 
comprise the compound of formula 1 and at least one 
compound selected from the compounds ametryn, atrazine, 
hexazinone and asulara. Prominence is to be given also to 

10 compositions that comprise the compound of formula I and 
at ieast one compound selected from the compounds 
rluornetui-ori, prometryn, metoiachlor, a-tnetolachlor, 
norfturazon, pyrithiobac-sodium, DSM'A, MSMA, 
trifluralin, pendimethaiin, brorrtoxynii, glyphosate, glufosi- 

J5 nale and clomazone. Of those, special mention is to he. made 
of those compositions according to the invention that com- 
prise the compound of .formula I and at ieast one compound 
selected from the compounds fluomeruron, prometryn, 

;o metoiachlor, ct-metolachlor, norfiurazon, pyrithiobac- 
sodium, MS MA and OS MA. 

When R 6 in formula IV is other than hydrogen, the 
R-enantiarncr of that formula is especially preferred. 

25 Compounds of formula 11 that are especially suitable for 
use in the composition according to the invention are those 
wherein 

a) A is A, and E is E, (common name: asuiam) and 
3Q b) A is A 2 and E is E a (common name: halosulfuron) 

Compounds of formula III that are especially suitable for 
use in the composition according to the invention are listed 
in Table 1: 



TABLE 1 




CONR-j 



NHCR, 



NHC(CH ; ,)i— — 

CI QEVfter 
NTi, 

(Sett) 

NHCIV — 
(ie.rtf 
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TABLE I-contsnued 



Preferred com pounds of formula III 



1.11 — C{CF,}—C(R 4 )-CCCHv- CHF 2 










NT COOCH, 


e 3 H r {iso)>-^C(R,>--- 










/ ] 


5,12 — C(CF 3 )=C(r;)— A'CH,— CW-, 










COSCHj COSOl, 















The compounds r 



Compounds of formula IV thai are especially suitable fbt 
use in the composition- according to the invention are listed 
in Table 2: 



ff'l 
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Compounds oi formula V that are especially au liable for 
use m the composition according to the invention are listed 
in Table 3; 




3.02 3-trifluoromethytphenyl H CH 3 CIL, fluometutoa 




Compounds of formula VS that are especially suitable lor 
use in the composition according to the invention are listed 
in Table 4: 



Preferred oompaunds of formula VI: 



NH CH(C 2 H,)j 
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Compounds of formula V!I that are especially suitable for 
use in the composition according to the invention are listed 
in Table .5: 



TABU; 5 



Pasfeited compounds of formate VH: 

Z— N(R i; )-R 1B (Vfl) 
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Compounds of formula VIII that are especially suitable 
tor use in trie composition according to the invention are 
listed m lame o: 



TABLE 6 




The monosodium salt of the compound of formula X is 
known by the name MSMA. The disodiutn salt of the 
compound of formula X is known by tiie Mine DSMA. The jo 
compound of formula IX wherein X is chlorine is .known by 
the name parquet. 

It is extremely surprising that the combination of the 
active ingredient of formula ! with an active ingredient of 
formula II, HI, fV, V, VI, VII, VIII, IX or X surpasses the ^ 
additive action on the weeds to be controlled that is to be ^ 
expected in principle, and thus broadens the range of action 
of both active ingredients especially in two respects: Firstly, 
the rates of application of the individual compounds I and II, 
111, IV, V VI, VII, VIII, IX and X are reduced while a good 
level of action is maintained. Secondly, the composition 40 
according to the invention achieves a high degree of weed 
control even in cases where the compounds individually, 
when used at low rates of application, have become no 
longer useful from an agronomic standpoint. The result of 
this is a considerable broadening of the weed spectrum and 45 
an additional increase in selectivity for crops of useful 
plants, as is necessary and desirable in case of inadvertent 
overdosage of the active ingredient. Furthermore, while 
maintaining outstanding control of weeds in useful plants, 
the composition according to the invention permits a greater so 
flexibility with regard to subsequent crops. In addition, the 
onset of action of the compound of formula 1 can be 
accelerated in the, presence of a mixing partner of formula II, 
III, IV. V, VLV3I, VI II, IX or X, 

The herbicide mixture according to the invention can be 55 
used against a large number of agronomical!)' important 
weeds, such as Siellaria, Agrostis, Digitaria, Avena, Setaria, 
Sinapis, Lolium, Solanum, Echinochloa, Scirpus, 
Monochoria, Sagitlaria, Bromus, Alopecurus, Sorghum 
halepense, Rottboellia, Cyperus, Abutilort, Sida, Xanthiura, 60 
Amaranthus, Chenopodiurn, ipomoea. Chrysanthemum, 
Galium, Viola and Veronica. The compositions according to 
the invention are suitable for all the methods of application 
usual in agriculture, such as pre ••emergence application, 
post-emergence application and seed dressing. The herbi- 65 
cide mixture according to the inversion is suitable especially 
for weed control in crops of useful planis, such as cereals, 



rape, sugar beet, sugar cane, plantation crops (cotton), rice, 
maize and soybeans, more especially in crops of sugar cane 
and cotton (especially post-emergence application), and also 
for non-selective weed control. 

The compositions according to the invention are espe- 
cially suitable for controlling the following weeds in crops 
of sugar cane: Erigeron canadensis, Convolvulus arvensis, 
Sorghum halepense, Imperata cylindrical Cynodon 
dactylon, Commenlina benghalensis, Cyperus rotundus, 
Euphorbia heterophytla, Amaranthus retoflexus, Ipomoea 
hederacea, Brac.hi.aria plamaginea, Digitaria sanguinalis, 
Eleusme irtdica, Panicum miliaceum and Setana faberi. The 
compositions according to the invention are especially suit- 
able for controlling the following weeds in crops of cotton; 
Cyperus rotundus, Sorghum bicolor, Digitaria sanguinalis, 
Echinochloa cms galli, Eleusine irtdica, Panicum 
dkkotomiflorum, Setaria faberi, Brachiaria plantaginea, 
Abutilon, Amaranthus retoflexus, Cassia obtasifolia, Che- 
nopodiurn album, Ipomoea hederacea, Sesbania exaltata 
and Xanihium canadense. Furthermore, compositions that 
comprise the compound of formula I and at least one 
herbicide selected from diimopyr, prodiamme and simazme 
are especially suitable for use in lawns. The compound of 
formula I in combination with flazasulfuron (known from 
The Pesticide Manual, 9th eel., page 397) and i.soxafiutole 
(known from BRIGHTON CROP PROTECTION 

CONFERENCE -Weeds— 1995, Proceedings Volume 1, 

pages 35-42) also exhibits a synergistic herbieidal action, 
especially in sugar cane and lawns. Generally good action is 
also exhibited by a synergistic mixture consisting of the 
active ingredient of formula 1 and azafenidine (known from 
AGROW, No. 261, Aug, 2, 1996, page 23). Crops are also 
to be understood as including those which have been made 
tolerant towards herbicides or classes of herbicides by 
conventional breeding or genetic engineering techniques, for 
example maize, soybeans, cotton or sugar cane that is 
tolerant towards giyphosate, glufosinate, bromoxyni! and 
ALS-inhibitors, such as sulfonylureas (chlorimuron, 
thifensulfuron), imidazolinone (rraazethapyr) or mixtures of 
those compounds. 

The active ingredient combination according to the inven- 
tion comprises the active ingredient of formula I and the 



US 6,180,563 Bl 



21 



22 



active ingredient of formula H, III, IV, V, VI, VII, VIII, IX 
or X in any desired mixing ratio, usually with an excess of 
the one component over the other. Preferred mixing ratios 
between the active ingredient of formula I and the mixing 
partners of formula II, HI, IV, V, VI, VII, VIII, IX or X are 5 
.from 1:1 to 1:350, especially from 1:5 to 1.70. The rate of 
application can vary within a wide range and depends on the 
nature of the soil, the type of application (pre- or post- 
emergence; seed dressing; application to the seed furrow: no 
tiliage application), on the cultivated plant, the weed to be io 
controlled, the prevailing climatic conditions and on other 
factors determined by the type of application, the time of 
application and the target crop. In general, the active ingre- 
dient mixture according to the invention may be used at a 
rate of application of from 0.008 to 5 kg/ha, especially from i S 

0. 3 to 2 kg/ha active ingredient mixture. The mixtures of the 
compound of formula 1 with the compounds of formula H, 

III, IV, V, VI, VSi, VIII, IX or X can be used in unmodified 
form, i.e. as obtainable from synthesis, but are preferably 
formulated in customary manner with the adjuvants conven- to 
tionally employed in formulation technology, such as 
solvents, solid carriers or surfactants, into e.g. directly 
spray able or dilutable solutions, wettable powders, soluble 
powders, dusts, granules or microcapsules. As with the 
nature of ibe compositions, the methods of application, such as 
as spraying, atomising, dusting, wetting, scattering or 
pouring, are chosen in accordance with the intended objec- 
tives and the prevailing circumstances. The formulations, 

1. e. the compositions, preparations or mixtures comprising 
the compounds (active ingredients) of formulae f and II, III, 30 

IV, V, VI, VII, VIM, IX or X and, where appropriate, one or 
more solid or liquid formulation adjuvants, are prepared in 
a manner known per se, e.g. by homogeneously mixing 
and/or grinding the active ingredients with the formulation 
adjuvants, e.g. solvents or solid carriers, in addition, 3S 
surface-active compounds (surfactants) can also be used in 
the preparation of the formulations. 

Suitable .solvents are: aromatic hydrocarbons, preferably 
the fractions containing 8 to 12 carbon atoms, such as xylene 
mixtures or substituted naphthalenes, pbthalates, such as 40 
dibutyi or diociyl phthalaie, aliphatic hydrocarbons, such as 
cyciohexane, or paraffins, alcohols and glycols and their 
ethers and esters, such as etbanoi, ethylene glycol, ethylene 
glycol monomethyl or mottoethyl ether, ketones, such as 
cyclohexanooe, strongly polar solvents, such as N-methyl- 45 
2"-pyrrolidone, dimethyl sulfoxide or N , N - 
dimethylformamide. and also vegetable oils or epoxidised 
vegetable oils, such as epoxidised coconut oil or soybean oil, 
and water. The solid carriers used e.g. for dusts and dispers- 
ible powders are normally natural mineral fillers, such as 50 
caicite, talcum, kaolin, montrnorillonite or attapulgite. in 
order to improve the physical properties of the formulation 
it is also possible to add highly dispersed silicic acid or 
highly dispersed absorbent polymers. Suitable granulated 
adsorptive carriers are porous types, for example pumice, 55 
broken brick, sepiolite or bentoaite; and suitable non- 
sorbent carriers are, for example, caicite or sand, In addition, 
a great number of pregramilared materials of inorganic or 
organic nature can be used, such as, especially, dolomite or 
pulverised plant residues. Depending on the nature of the 60 
compound of formula I to be formulated, suitable surface- 
active compounds are non-ionic, catiordc and/or anionic 
surfactants and mixtures of surfactants having good 
emulsifying, dispersing and wetting properties. Both 
so-called water-soluble soaps and water-soluble synthetic 65 
surface-active compounds are suitable anionic surfactants. 
Suitable soaps are the alkali metal salts, alkaline earth metal 



salts or unsubstituted or substituted ammonium salts of 
higher fatty acids (Cj 0 -C 2J ), e.g. the sodium or potassium 
salts of oleic or stearic acid, or of naturally fatty acid 
mixtures which can be obtained e.g. from coconut oil or 
tallow oil. Mention may also be made of fatty acid rnethyi- 
taurinc salts. More frequently, however, so-called synthetic 
surfactants are used, especially fatty alcohol sulfonates, fatty 
alcohol sulfates, sulfonated benzimidazoie derivatives or 
aikylarylsuifotiates. The fatty alcohol sulfonates or sulfates 
are usually in the form of alkali metal salts, alkaline earth 
metal salts or unsubstituted or substituted ammonium salts 
and contain a Q-C^alkyl radical, which also includes the 
alley! moiety of acyl radicals, e.g. the sodium or calcium salt 
of tfgnosulfonic acid, of dodecyl sulfate or a mixture of fatty 
alcohol sulfates obtained from natural fatty acids. These 
compounds also include the salts of sulfated and sulfonated 
fatty alcobol/efhylene oxide adducts. The sulfonated benz- 
imidazoie derivatives preferably contain 2 sulfonic acid 
groups and one fatty acid radical containing 8 to 22 carbon 
atoms. Examples of alkylarylsulfonates are the sodium, 
calcium or triethanolamine salts of dodecyfbenzcuesulfonic 
acid, dibutyinaphthaienesulfomc acid, or of a condensate of 
napbib alcnesulf onie acid and formaldehyde. Also suitable 
are corresponding phosphates, e.g. salts of the phosphoric 
acid ester of an adduct of p-nonylphenol with 4 to 14 moi of 
ethylene oxide, or phospholipids. Non-ionic surfactants are 
preferably poiygiycol ether derivatives of aliphatic or 
cycloaiiphatic alcohols, saturated or unsaturated fatty acids 
and alkylphenols, said derivatives containing 3 to 30 glycol 
ether groups and 8 to 20 carbon atoms in the (aliphatic) 
hydrocarbon moiety and 6 to IS carbon atoms in the alley 1 
moiety of the alkylphenols. Further suitable non-ionic sur- 
factants are the water-soluble adducts of polyethylene oxide 
with polypropylene glycol, ethylenediatninopolypropylene 
glycol and alkyipolypropylene glycol containing X to 10 
carbon atoms in the alky! chain, which adducts contain 20 to 
250 ethylene glycol ether groups and 10 10 300 propylene 
glycol ether groups. These compounds usually contain i to 
5 ethylene glycol units per propylene glycol unit. Examples 

polyetboxyethanols, castor oil poiygiycol ethers, 
polypropylene/polyethylene oxide adducts, 
tributyiphenoxypolyethoxyethanol, polyethylene glycol and 
octyiplienoxypolyethoxyethanoi. Patty acids esters of 
polyoxyethyleiiesorbitai!, e.g. polyoxyethylene sorbitan 
trioleate, are also suitable. Cationic surfactants are prefer- 
ably quaternary ammonium salts which contain, as 
N-substituent, at least one C 8 --C, 2 alkyl radical and, as 
further substituents, unsubstituted or halogenated lower 
alkyi, benzyl or hydroxy-lower alky! radicals. The salts are 
preferably in the form of haiides, methyl sulfates or ethyl 
sulfates, e.g. stearytrimethylammonium chloride or benzyldi 
(2-chforoethyi)ethylammonium bromide. The surfactants 
customarily employed in formulation technology, which can 
also be used in the compositions according to the invention, 
are described inter alia in "McCutcheon's Detergents and 
Emulsifiers Annual" MC Publishing Corp., Ridgewood N.J., 
1981, Stache, H., "Tensid-Taschenbuch", Carl Hanser 
Veriag, Munich/Vienna, 1981 and M, and J. Ash, "Encyclo- 
pedia of Surfactants", Vol I— III. Chemical Publishing Co., 
New York, .1980-81. 

The herbicidal formulations usually contain 0.1 to 99% by 
weight, especially 0,1 to 95% by weight, of an active 
ingredient mixture of the compound of formula I with the 
compounds of formula 11, Hi, IV, V, VI, VH, VT0, IX or X, 
1 to 99.9% by weight of a solid or liquid adjuvant, and 0 to 
25% by weight, especially 0.1 to 25% by weight, of a 
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surfactant Whereas commercial products are preferably lor- 
mukte-d as concentrates, trie end user will normally employ 
mime tormuiations. ihe comaosiUons mav also comprise 

tlut tri^r d it suu i as s tb I er m s\i<-ri}.l \t 
„ d\K )1 orepcxdsi I i^ttalle uils (e uxd«lcu ma 

d rj_toiL \Kat 11)) anli Tns.krcx mt)lt silicone 
ol prism at T.es \tsti-,ip re D il t rs tmd s adatte = a 
wcil as lertinsers or other active ingredients. 

Preferred formulations are composed m particular ot ttie 
*nlk>\ i fe corsti a.nLs (btoigKu \ f uti b E ir- bs 

retjrht): 



OS 6.180.563 Bl 

mill, affording y 



u lit p«_ wdti' »hiua bt i lu sd witr 
(pensions oi: any desired o 



Dust: 



mm e ft I M 0 ( c j^tti b ^ Un 
1 tc 90' p etmbh 0<" 9 k 9 J" 

y 10 to 50% 



as ne g tditn mi\tu c to "^"r pnAi 
w l 4 lo °4 t etvi bly bis to 3( c "r 
smU t t 1 to 10" j ierlbb, 
Vfettable Dowdcrs: 

a \e nsr/td tit inix'ure 0'" 0*50 piatnhk Ik iM* 
s ti U nt 0 to K)** o dttibh i o ><■ 
solids) e 5 to sjs't pateiibH 1*> tc 9( 
Granules: 

U v<- i Tediti * rn Vu ^ 0 i o 0 f p ei t biv 0 I o 
J S% 

solid ire i t> 70 - pr Icnhb, o S"> 
Fhe i lowir^ F\ rvks lh t c th i\trhc t n te 
letail without limiting it. 

FoiTtiulaiion examples lor Mixtures of Compounds 
oi on iu „c ! ird I i 5\ ^ V[ Ml \ III, 1\ 
u X ( biut gitom it c nl f s ii i y vs ± hi 



lac active ingredients are dissos\ 
(.b'iride ih Aiulion s s i y„d omn t 
solvent is subsequently evaporated oti it 



v Tito anely s,tom 
tpi h d m nix i 
ylc v glycol No d 



1 active ingredients 
ty co kd „i it ule a i 



irr iili^rly 
c tT iohsth 
obtained in this 




s are suitable tor i 



Read'i ioru t ill n i c rtmsct ^ i X n & tlu ttrve 
iriu di n s wi'h tl c s r irrs id jai fdi the m m it i 
suitable mill. 



Tie it yt £red t <jt tl ototi^Mv ui\cs with th 
Uu\ its and *\ t a lvtu c s >l mu^f ly k n inn 



US 6,180,563 B.1 
25 26 

EXAMPLE Bl 



hie finely ground active ingredient is mtimatclv mixed 
v ith the tcijin nts, y\ i)g a su ptiscn i iwu r t oro 
viicii susji, isifir of i i ksicd oi e it tinn can be 
obtained bv dilution with water. 

It is oil en more practical to rormuiatc the compound or 
H rmuh I nd tb m \n g p na s ot r rnul i. EH. IV V 
\I Ml MH \ Xi diwci all} md if seq rt v cc r 
oi 1 tit m It. ksirei m « j, i f o sat ikins. i wHet 
shortly before application m an aopiicator. 

Biological Examples 

A synergistic eftect exists whenever the action ot the 
active ingredient combination 1 and U. Ill IV. V. VI. VH. ' 
\Ul \or\t e t, Vr il aii the st n .lledU r>oftie 
ittiv n„ edit ! s p t hei nJ) idualh iheherbi idil i Uut 
tt b etpetleO Wi fo io \ in m U i o two Herbi- 
cide t an be itLui cd as follow, (vi COLBY. S. R. 
( JcU tit s\r>t rgi ! c id nti£,oni it res; n t ot h hi 
c ie i mbrai -n Weuis IS p j, s 20 22 i 
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Mnnocotv wonu<. md d cohkdmuts w^ets and alh 
\ ed phis st*n ia -.i^mmo uti <i pi stu.< pots 
Im lu'uttlj ite win? tK Its lou pnmus 3 e palled is 
an iqitou- uspersu.n (xU> 1 ur wattrhi) ;K tdtvs , i 
ppUiUot dtoeic 01 the tplimum tontt i 3t ons Octn 
mined under held conditions and ereen&ouse conditions. 
E\ ilmon ot the te>-r> - rta e 3, it IS ar.d ">/ &,s 
V PA *W iv itf tppVu Hon) 1 1 f "i ae f i 111 00 ^ dc jote s thi t 
the plants have died, 0% denotes no ptiytotoxfc action. The 
comoinations oi ihe active ingredient ot rortnula I with the 
active mt; ed uvs ot i mi hi! FJ \, \ VI, \ 1,\W IX 
ir \ <.\[ ibi 3 svpurysfic ?r tut, n tins its,. Lvt iipk^ ol t! e 
p e tra.it t ice vreis tt u n of tit co ip isit on-, 
according to the invention are given in the following Tables: 

TABLE Bl 



\\ f ire v "x <o Lrbwddl ittioi m bt is ol 1 itmentwith 
*b ^tiiipomd ltlormui sr„ i <qipl v hoi taL. r K 
ur au ie in '■omp iMn^ h untie ith ntrol ("0%). 

"i " hctl it ai n n be u ->e if e mi r v-ttfa 
comnound oi formula II. III. IV. V. VI. VfL VITI. IX or X 
using an application rate oi: q kg per hectare, so comparison 
with untreated control. 

We~e\pt ttd heiim dal ?ai n ( t htrbicuhl -it ion 
nmpfl i j withunt tfe i ctrlroh aikr tr^ ment with tiie 
. npoin s -.tt - I I mdll II l\ \ VI, \ ' \I V- 
of \ it re t ^pplitati ot vt-q ) 1 u <u i\e ted er 
per hectare. 

UtVitttP ett lv s rv^dis preiferthtr *b ixptced 
■s-alue \\t tht 1 s^ ier°\ i/\ s!s i s, 11 e sti erred of the 
so nbnnluros i h att \t iirad ( < f of to nula [ with the 
kt\( n^edie i<iof or 11! II 1)1 IV \ \ \h \ HI \ 
or X is demonstrated m tne loliowwe Example. 
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5n addition to the synergistic herbicidai action of the 
composition according to the invention on the weeds sur- 
prisingly an advantageous antagonistic acfion on the culti- 
vated plant tolton % >s to ind 1 e * iicuas tnt .u.ntotttul o 
iormuia i when applied at a rate of. 3. h g/ha damages cotton 
b> xOCl, wLv,n 500 oj 250 g bs u norflui t^p aie ddvd to 
the compound of formula ! trie cotton is protected to a verv 
laree extent {Wa damage) whi^ he herb * i - al tt hun on the 
weeds is increased. 



exhibit asvnergi: 
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)j> test 1 
of the 
a bt foil 



amclesotthe 
composition 1 - 
Tables. 




EXAMPLE B2 
Post-Emergence Herbicidai Action 

The test plants are raised in plastics pots under green- 55 
house conditions as far as the '2- to 3-kaf stage. A standard 
soil is used as the cultivation substrate, At the 2- to 3-leaf 
stage, the herbicides are applied individually and as mix- 
tures to the test plants. The test compounds are applied in the 
form of an aqueous suspension in 500 1 of water/ha. The «o 
rates of application depend on the optimum concentrations 
determined under field conditions and greenhouse condi- 
tions. Evaluation of the tests is made after 11 and 22 days 
(DAA*day after application) in % action. 100% denotes that 
the plants have died, 0% denotes no poytotoxic action. The ■« 
combinations of the active ingredient of formula I with the 
active ingredients of formula II, III, IV, V, VI, VII, VI! I, IX 



Fosl-emergeuvc . hetbieidal action ofihe composition 
according to the inveatkm comprising the compound 
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TABLE B 1.1 -continued 




~A8f 1 B14 
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ana salts thereof. 
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i. A hcrbicioal composition according to cvwxl 1 wbercm 
t ^ comport . ot u ilia I s ticsc it ) < wei^hl r-ttio of 
trom 1:a00 to 1000:1 m relation to the component of 
tormuia iV. 

3. A method ot controlling nndesircfl plant growth in '. 
^rop-, of uvl 1 plait Nil J ^(>r;].r sts j lowiig a hubi 
cidahy eftective amount of a composition according to claim 

1 10 act on the cultivated plant or the locus -thereof. 

4. A method according to claim 3, wherein the cultivated 



ttllt 1<- alt, 



' Ami, hod a cord ng ,o aim 3 whe 
usirui ikntb an. t cited \> t) ,ji i mi. i 
application corresponding to from 0.008 
alio u ot at i\e editnt- per Kctaa 

ft, A herbictdal ■composition which 
nent csl: ixirrrmia { 



tion at rates oi 
» 5 kiyha total 



pi * 
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in admixture with a second component comnrisirjg at least 
ont cornjoLrd sUev rd Er ><• tW ooiw onsist n t ; ot 
{. omc rvn tiend rre 1 Sin ttiUcblor me hdli 
MnMA, and broiKoxvnil. and salts tnereof. 



7 A iubi 1 til voir p<. vto i 
lent or tormuia I 



which comprises the compo- 





one compound selected irons the group c 
'orflu a on nn'hobn sodum, fhiorni inl- 
and clomaaonc. and salts thereoi. 



